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)RUVRPHRI(FRPPHUFHDSSOLFDWLRQSURYLGLQJWKHVHFXULW\E\XVLQJRQO\QRLV\SDVVZRUGLVQRWHQRXJK+HQFH
LQWKHSURSRVHGWHFKQLTXHQRLV\SDVVZRUGZLOOEHFRPELQHGZLWKWKHYRLFHSULQWELRPHWULF,WKDVEHHQSURYHGE\WKH
UHVHDUFKHUV WKH ELRPHWULFV LV D UHOLDEOH WHFKQLTXH DQG FDQ EH DFFHSWHG XQLYHUVDOO\ IRU LGHQWLILFDWLRQ DQG
DXWKHQWLFDWLRQRIDQLQGLYLGXDO%LRPHWULFWHFKQRORJ\KDVLWVRZQGLVDGYDQWDJHV%LRPHWULFVXFKDVILQJHUSULQWVLULV
VFDQ KDYH EHHQ LQWURGXFHG EXW WKH\ DUH QRW ZLGHO\ DGRSWHG GXH WR LWV KLJKHU LPSOHPHQWDWLRQ FRVW $OVR WKH
LGHQWLILFDWLRQSURFHVVFDQEHVORZ9RLFHSULQWELRPHWULFLVOHVVH[SHQVLYHWKDQDQ\RWKHUELRPHWULF
(FRPPHUFH DSSOLFDWLRQ PDNHV XVH RI 273 PHFKDQLVP WR SURYLGH DFFHVV WR UHVWULFWHG UHVRXUFHV 7LPH
V\QFKURQL]HG RQHWLPHSDVVZRUGV DUH PRUH H[SHQVLYH DQG OHVV GXUDEOH WKDQ QRQWLPHV\QFKURQL]HG RQWLPH
SDVVZRUG%XWQRQWLPHV\QFKURQL]HG273VDUHQRQUHVLVWDQWWRSKLVKLQJDWWDFN+HQFHVHFXULQJDQ273PHVVDJHLV
DOVRLPSRUWDQWLQ(FRPPHUFHWUDQVDFWLRQV,QWKHSURSRVHGV\VWHP273ZLOOEHJHQHUDWHGDQGHQFU\SWHGXVLQJWKH
(OOLSWLF&XUYH&U\SWRJUDSK\7KHSULYDWHDQGSXEOLFNH\XVHGIRUWKHHQFU\SWLRQDQGGHFU\SWLRQZLOOEHJHQHUDWHG
IURPWKHYRLFHSULQWSURYLGHGE\WKHXVHU$KDVKIXQFWLRQFDQEHDSSOLHGWRDWHPSODWHRIYRLFHSULQWDQGWKHKDVK
YDOXHZLOOEHFDOFXODWHG7KLVKDVKYDOXHLVQRWKLQJEXWWKHSULYDWHNH\RIWKHSDUWLFXODUXVHU7KHHQFU\SWHG273
ZLOOEHVHQWWRWKHDXWKHQWLFDWHGXVHU7KHHQFU\SWHG273ZLOOEHGHFU\SWHGDWWKHFOLHQWVLGHDQGWKHUHFHLYHUZLOO
UHFHLYHWKHSODLQWH[WRI2738VHUZLOOWKHQHQWHUWKH273LQLQSXWVFUHHQRIZHEVLWHIRUWKHVXFFHVVIXOHFRPPHUFH
WUDQVDFWLRQRUIRUFKDQJLQJWKHSDVVZRUG
/LWHUDWXUH6XUYH\
'LQGD\DO0DKWRDQG'LOLS.XPDU<DGDYKDYH LQWURGXFHGDQDOJRULWKPWRHQKDQFH WKHVHFXULW\RI2737KH\
KDYHFRPELQHGWKH(&&ZLWKWKHSDOPYHLQELRPHWULF7KHPDLQUHDVRQWRXVH(&&FRPSDUHGWRRWKHUSXEOLFNH\
FU\SWRJUDSK\ LV WKDW LW SURYLGHV KLJKHU VHFXULW\ IRU HYHU\ ELW ZLWK VPDOO NH\ VL]H DQG KHQFH LW UHGXFHV WKH
FRPSXWDWLRQSRZHUPHPRU\DQGEDQGZLGWK7KH\KDYHXVHGSDOPYHLQIHDWXUHWRJHQHUDWHVHFUHWHNH\VRIWKHXVHUV
7KHQWKHVHNH\VDUHXVHGWRSURYLGHVHFXULW\WRWKH273PHVVDJHE\XVLQJ(OOLSWLF&XUYH&U\SWRJUDSK\7KH0'
KDVKIXQFWLRQLVXVHGWRSURGXFHWKHSULYDWHNH\IURPXVHU¶VSDOPIHDWXUHV
6XPDQ 3DXO 7XVKDU.DQWL'DV DQG 3DUWKD 6DKD HW DO SUHVHQWHG WZR IUDPHZRUNV IRU WH[W GHSHQGDQW VSHDNHU
YHULILFDWLRQ7KHILUVWIUDPHZRUNLVEDVHGRQ+DUGWKUHVKROGDQGWKHVHFRQGIUDPHZRUNLVEDVHGRQ&RKRUW%DVHG
6\VWHP,QEDVHOLQHV\VWHPWKH\KDYHXVHG0)&&DQG'7:IRUYHULILFDWLRQ7KH&RKRUW%DVHGV\VWHPLVEDVHGRQ
DVVXPSWLRQWKDWWKHLQWHUVSHDNHUYDULDELOLW\LVPD[LPXPWKDQLQWUDVSHDNHUYDULDELOLW\
5HNKD 1DLU DQG 1LUPDOD 6DODP SURSRVHG D VSHDNHU YHULILFDWLRQ V\VWHP E\ XVLQJ /LQHDU 3UHGLFWLYH &HSVWUDO
&RHIILFLHQWDQG'\QDPLF7LPH:DUSLQJ7KHVSHHFKVLJQDODQDO\VLVLVGRQHE\XVLQJ/LQHDUSUHGLFWLRQWHFKQLTXH,Q
DXGLR VLJQDO SURFHVVLQJ DQG VSHHFK SURFHVVLQJ WKH /LQHDU SUHGLFWLYH FRGLQJ LH /3& WRRO LV XVHG WR UHSUHVHQW
FRPSUHVVHGVSHFWUDOHQYHORSHRIGLJLWDOVSHHFKVLJQDO7KHDXWKRUVDVVXPHGWKDWWKHVRXQGLVJRYHUQHGE\WKHVKDSH
RIWKHYRFDOWUDFW
55RVKG\0)DXDGDQG0$ERXO'DKDESURSRVHGPRUHVHFXUHKDVKDOJRULWKPE\FRPELQLQJVRPHIXQFWLRQ
RI6+$DQG0',QWKH1DWLRQDO,QVWLWXWHRI6WDQGDUGVDQG7HFKQRORJ\DQQRXQFHGWKDWWKH6+$KDVK
DOJRULWKPLVQRORQJHUUHOLDEOH+HQFHE\WKH\VWDUWHGWRSUDFWLVHRWKHU6+$DOJRULWKPVWKDWDUH6+$
6+$DQG6+$$OVRUHVHDUFKHUVKDYHSUDFWLFDOO\SURYHGWKDW6+$DOJRULWKPLVFROOLVLRQQRQUHVLVWDQW
7KH 6+$ KDVK IXQFWLRQ LV DOVR QRW UHVLVWDQW WR SUHLPDJH DWWDFN 6R WKH DXWKRUV KDYH SURSRVHG D QHZ KDVK
DOJRULWKPWKDWLVWKHFRPELQDWLRQRI0'FRPSUHVVLRQIXQFWLRQDQG6+$7KHVFKHPHSURSRVHGE\WKHDXWKRUV
LVEDVHGRQ'RXEOH'DYLHV0H\HUVFKHPH7KHDOJRULWKPWKDWDXWKRUVKDYHGHYHORSHGHQKDQFHVWKHVHFXULW\OHYHO,W
LVUHVLVWDQWWRDGYDQFHGKDVKDWWDFNVGXHWRKLJKGHJUHHRIFRPSOH[LW\$OVRLWLVSURYHGWKDWWKHQHZKDVKDOJRULWKP
LVPRUHVHFXUHDVFRPSDUHGWR6+$
7HHQX7KHUHVH3DXODQG6KLMX*HRUJHGHYHORSHGDFOLHQWVHUYHUV\VWHPIRUODERUDWRU\LQIRUPDWLRQV\VWHPEDVHG
RQ9RLFHUHFRJQLWLRQV\VWHP,QWKLVV\VWHPDXVHUKDYHWRHQUROKLPE\SURYLGLQJKLVYRLFHVDPSOH$IWHUVXFFHVVIXO
UHJLVWUDWLRQKHZLOOEHDEOHWRORJLQWRWKHV\VWHPWRHQWHUWKHUHVXOWVRIWHVWWKURXJKKLVYRLFH7KH\KDYHXVHGD)DVW
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)RXULHU7UDQVIRUPIRUIHDWXUHH[WUDFWLRQIURPYRLFHVDPSOH
= +RVVHLQL DQG ( %DUNKRUGDUL VWXGLHG WKH GHWDLOV RI ELRPHWULF FHUWLILFDWH ELRPHWULF PHWKRGV ELRPHWULF
FU\SWRV\VWHP DQG UHTXLUHPHQWV RI HSD\PHQW WUDQVDFWLRQ 7KH\ KDYH H[SODLQHG WZR VFKHPHV ZLWK UHDO WLPH
DXWKHQWLFDWLRQV\VWHP
(NR6HGL\RQR.DUWLND,PDP6DQWRVRDQG6XKDUWRQRGHYHORSHGDORJLQVHFXULW\V\VWHP,QWKLVV\VWHPWKH0'
KDVKIXQFWLRQLVXVHGWRHQFU\SWWKH2QH7LPH3DVVZRUGPHVVDJH7KHUHDUHWKUHHDSSURDFKHVWRJHQHUDWHDQ273
%XWWKH\DUHSURQHWRVRPHRIWKHDWWDFNV7KDWLVZK\WKH\KDYHXVHG273ZLWK0'KDVKIXQFWLRQ7KH\PDLQO\
IRFXVHGRQPLQLPL]LQJWKHWLPHGHOD\KHQFHUHGXFLQJWKHWLPHIRUKDFNHUVWRLQWUXGH
7VDL'HQJ-LH=KXDQJKDYHLQWURGXFHGDWHFKQLTXHIRU0EDQNLQJEDVHGRQ273DQGELRPHWULF0EDQNLQJLV
EHFRPLQJ PRUH SRSXODU GXH WR GHYHORSPHQW RI VPDUW SKRQHV 7KXV PEDQNLQJ SURYLGHV HIILFLHQW ZD\V IRU
WUDQVDFWLRQXVLQJPRELOHFRPPXQLFDWLRQ%XWLWDOVRJDLQVKLJKHULQIRUPDWLRQVHFXULW\ULVNEHFDXVHRIPRELOHSKRQH
KDFNLQJ 7KH\ KDYH FRPELQHG WKH 273 DQG SHUVRQDO %LRPHWULF ZLWK SHUVRQDO LGHQWLILFDWLRQ DQG SDVVZRUG IRU
YHULILFDWLRQ
*DR*XDQ\X DQG *$2*XDQKXD HW DO SURSRVHG D V\VWHP RI FOLHQW VHUYHU DUFKLWHFWXUH EDVHG RQ YRLFHSULQW
UHFRJQLWLRQ,Q WKLVDUFKLWHFWXUH WKHVHUYHUXVHG94IRUUHFRJQLWLRQDQG WKHFOLHQWXVHG0)&&WRH[WUDFW IHDWXUHV
IURPWKHVSHDNHU¶VYRLFH
=LD 6DTXLE DQG 1LSXQ 3DQGH\ HW DO KDYH GLVFXVVHG WKH FXUUHQW UHVHDUFK LQ 6SHDNHU 5HFRJQLWLRQ 6\VWHPV
JHQHUDODUFKLWHFWXUHRI656ELRPHWULFVWDQGDUGVUHODWHGWRYRLFHVSHHFKDSSOLFDWLRQVRI656
.KDOHG$OJKDWKEDUDQG+DQDQ$0DKPRXGKDYHSURSRVHGDWHFKQLTXHWKDWLVUHVLVWDQWWRWKHVKRXOGHUVXUILQJ
RUHYHVGURSSLQJFDOOHGQRLV\SDVVZRUGWHFKQLTXH7KH\PDGHUHSOD\RIDSDVVZRUGXVHOHVV7KH\KDYHGLVFRYHUHGD
QHZSDVVZRUG WHFKQLTXHZKLFKFRQWDLQVDFWXDOSDVVZRUGDVZHOODVQRLVH7KH OHQJWKRI WKLV W\SHRISDVVZRUG LV
YDULDEOH+HQFHWKHQRLVHSDUWLQQRLV\SDVVZRUGPDNHVWKHVFKHPHUHVLVWDQWWRDOOKDFNLQJDWWDFNV
5 $ 5DVKLG DQG 0 $ 6DULMDUL HW DO SURSRVHG D VHFXULW\ V\VWHP EDVHG RQ YRLFH LGHQWLILFDWLRQ 9RLFH LV
FRQVLGHUHG DV WKH DFFHVV FRQWURO NH\ 7KH\ XVHG0$7/$% 6,08/,1. WR GHYHORS WKH YHULILFDWLRQ DOJRULWKP
7KH\ KDYH VXFFHVVIXOO\ LPSOHPHQWHG WKH YRLFH UHFRJQLWLRQ V\VWHP IRU WKH GRRU RSHQLQJ PHFKDQLVP ,Q FDVH RI
YDULDWLRQVLQXVHU¶VYRLFHWKHV\VWHPKDVDGMXVWDEOHVHFXULW\OHYHOVHWWLQJV
:HQ&KXQJ.XRDQG<XQJ&KHQJ/HHSURSRVHGDQHZVFKHPHWRHQKDQFHWKHVHFXULW\RI2QH7LPH3DVVZRUG
DXWKHQWLFDWLRQ SURWRFRO 7KH\ SURYHG WKDW WKH V\VWHP GHYHORSHG E\ 7VXML DQG 6KLPL]X LV QRQ UHVLVWDQW WR WKH
PRGLILFDWLRQDWWDFN7KHQHZVFKHPHKDVEHHQSURSRVHGE\WKHDXWKRUVWRRYHUFRPHWKHGLVDGYDQWDJHRIWKHV\VWHP
GHYHORSHGE\7VXMLDQG6KLPL]X
$QDVWDVLV .RXQRXGHV 9DVVLOLV .HNDWRV DQG 6WHSKDQRV 0DYURPRXVWDNRV GHYHORSHG D YRLFH ELRPHWULF
DXWKHQWLFDWLRQ V\VWHP RI ,QWHUQHW DSSOLFDWLRQ 7KLV V\VWHP SHUIRUPV WKH DXWKHQWLFDWLRQ SURFHVV ZLWK WKH KHOS RI
6HFXUH9RLFH%LRPHWULF6HUYHU69%6WKDWJHQHUDWHVWUDLQDQGDOVRXSGDWHVWKHLQIRUPDWLRQUHODWHGWRYRLFHSULQWLQ
VHFXUHGGDWDEDVH,WLVDOVRUHVSRQVLEOHIRUSHUIRUPLQJWKHPDWFKLQJDOJRULWKPWRDXWKHQWLFDWHWKHXVHU
)DELDQ0RQURVHDQG4L/LHWDOGHYHORSHGDWHFKQLTXHWKDWJHQHUDWHVDFU\SWRJUDSKLFNH\IURPDYRLFHVDPSOH
RIXVHUFDOOHGGHULYHGNH\7KHYRLFH VDPSOH LVQRWKLQJEXW WKHXWWHUDQFHRIKLVSDVVZRUG7KH\GHULYHGDELW
GHULYHGNH\ IURP WZRVHFRQGV VSRNHQSDVVZRUGV([LVWLQJ$XWRPDWLF6SHHFK5HFRJQLWLRQ $65 WRROV UHFRJQL]H
WKHSDVVZRUGVSRNHQE\WKHXVHU%XWWKHWHFKQLTXHGHVFULEHGE\WKHDXWKRUVLVEDVHGRQKRZWKHSDVVZRUGLVVSRNHQ
E\WKHXVHU7KHNH\FDQUHVLVWWKHFU\SWDQDO\VLVDJDLQVWWKHDWWDFNHUHYHQLIJRWWKHNH\JHQHUDWLRQGHYLFH
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